We describe a case of airway obstruction secondary to a large pre-vertebral cervico-mediastinal haematoma following failed attempts at insertion of an internal jugular central venous line. The need for a high index of suspicion to diagnose this injury and early aggressive intervention to manage it are outlined. The role of ultrasound guidance in preventing such a complication is reviewed, as well as other possible mechanisms of haematoma development.
There have been numerous reports associating emergency or delayed airway obstruction with central venous cannulation [1] [2] [3] [4] , and often inadvertent arterial puncture by a large bore cannula is implicated 5, 6 . Patients with an underlying coagulopathy are also at risk, although the incidence of major vascular complications following central line insertion in patients with disordered coagulation has been reported as low 7, 8 . Factors traditionally associated with increased difficulty in catheterising central veins include patient anatomy (e.g. morbid obesity, goitres) and operator experience 9 .
We report a case of significant morbidity associated with failed insertion of a central venous line. The patient was of slender build with good landmarks for line insertion and the operator was experienced at such procedures. In addition, the coagulation profile was normal at the time line insertion was attempted and no arterial puncture was documented.
The possible mechanisms underlying this complication are discussed, as is the role of ultrasound guidance in routine and emergency central venous cannulation. Written informed consent was obtained from the patient for publication.
CASE HISTORY
A 56-year-old woman attending a rural wellness retreat was found collapsed in a sauna. She had been using the facility over a period of two hours, 20 to 30 minutes at a time, and was reported to be well 15 minutes prior to the incident. After immediate first aid, she was transferred to the nearest hospital where she was noted to be agitated and confused (Glasgow Coma Scale=9). Superficial and partial thickness burns to her chest, shoulders, left forearm, left thigh and forehead were documented, initially estimated at 25% total body surface area.
Given her altered level of consciousness and the burns to her chest and face, she was intubated electively with a size 7.5 oral endotracheal tube after rapid-sequence induction. It was noted that her glottis and cords were mildly swollen at laryngoscopy, without definitive evidence of thermal injury. Retrieval by air ambulance was arranged to our hospital, the nearest burns unit.
On arrival, several attempts were made at placing a central venous line via a low right internal jugular approach and although the vein was located twice, the guidewire was unable to be advanced and the procedure abandoned. A femoral venous line was inserted uneventfully. Re-assessment of her burns injury revealed the extent to be only 2 to 5% total body surface area, she had no gross neurological deficit and was haemodynamically stable. Computed tomography (CT) scans of her brain and cervical spine were unremarkable. She was sedated and ventilated for a further eight hours and subsequently rapidly weaned and extubated. She denied any significant past medical history, was not on any regular medications and was a non-smoker and nondrinker.
Approximately 23 hours after retrieval (six hours post extubation) she developed a loud bovine cough, stridorous inspiration and acute respiratory distress. She was immediately placed on high-flow oxygen via face mask and her airway was supported with jaw thrust. There was minimal air entry on auscultation, although no evidence of any neck swelling. She received nebulised adrenaline (1 ml 1:1000) and 4 mg intravenous dexamethasone for suspected laryngeal oedema. An arterial blood gas demonstrated an acute respiratory acidosis and an increased alveolararterial oxygen gradient (pH 7.06, P a CO 2 89 mmHg, P a O 2 150 mmHg on 15 l oxygen via facemask).
She was electively moved to the operating theatre where she had a gaseous induction and was re-intubated with a size 7.5 oral endotracheal tube. Note was made of a grade IIa view of her larynx with no swelling of the vocal cords, although there was difficulty in passing the tube below the glottis. She returned to the intensive care unit sedated and ventilated, at which time a post intubation chest X-ray ( Figure 1 ) demonstrated a new right upper lobe opacification. It was also noted that her haemoglobin had fallen to 67 g/l from a pre-intubation level of 99 g/l, although there was no clinical evidence of bleeding. She had received one litre of 4% Albumex (CSL Limited, Parkville, Vic.) peri-and post-intubation.
Her coagulation profile was also deranged with an activated partial thromboplastin time (APTT) of 90 seconds, prothrombin time 19 seconds, international normalised ratio 1.6, fibrinogen 2.3 g/l and platelet count 108×10 9 /l. Repeat results were similarly deranged and heparin neutralisation studies partially corrected the APTT. Approximately eight hours beforehand, she had been administered 5000 IU of subcutaneous unfractionated heparin -as deep vein thrombosis (DVT) prophylaxis -and she was receiving 12 IU/hour via the arterial line flush. These were discontinued and she was transfused three units of packed red blood cells.
A CT scan of her neck and thorax was organised to investigate the possibility of an occult cervical haemorrhage as the cause of her anaemia and airway obstruction ( Figure 2 ). This showed a marked right-sided pre-vertebral haematoma extending from the level of the hyoid bone into the posterior mediastinum and right pleural cavity. It can be seen to compress and cause deviation of the trachea and oesophagus anteriorly and to the left.
A further set of coagulation studies (approximately 12 hours later) showed that her coagulation profile had normalised -APTT 37 seconds, international normalised ratio 1.1 -without any further intervention. An episode of haemodynamic instability prompted consideration of ongoing bleeding, although an urgent angiogram failed to demonstrate any evidence of arterial injury. She went on to require two further units of packed red blood cells over the next 12 hours. As the mediastinal haematoma was causing ongoing tracheal compression distal to the endotracheal tube, surgical evacuation was considered necessary. Approximately 600 ml of blood was drained from the right hemithorax at video-assisted thoracoscopy and a further 100 ml from the posterior mediastinum. There was no evidence of ongoing haemorrhage, and a CT scan postoperatively demonstrated significant improvement.
On day seven a further attempt at extubation was made in theatre, however immediate stridor and cardiorespiratory distress prompted rapid reintubation. At this time it was only possible to pass a size 6.5 oral endotracheal tube, although repeat imaging demonstrated no evidence of acute bleeding and minimal compression of the trachea. In addition, bronchoscopy failed to demonstrate any evidence of distal tracheal obstruction or dynamic compression on spontaneous breathing. However, indirect nasal fibreoptic laryngoscopy did show moderate laryngeal oedema.
A surgical tracheostomy was performed on day 12 and she was subsequently weaned over two days to a high-flow circuit. She was discharged to the burns unit after an intensive care unit stay of 14 days and was decannulated two days later without incident. She was discharged from hospital after a total stay of 26 days.
DISCUSSION
Cervical haemorrhage resulting in airway compromise can occur in a variety of clinical settings. Though the aetiology in this scenario is likely to be multifactorial, trauma to the right internal jugular vein during attempts at central line insertion probably had a central role. Why she collapsed remains unclear, but we speculate that it was the result of a vasovagal episode due to dehydration after a prolonged period in a hot and humid environment.
Traumatic retropharyngeal haematoma has been well documented [10] [11] [12] , often involving minor head injury and hyperextension of the cervical spine. Neurological deficit on examination or acute fracture on imaging of the cervical spine are not mandatory findings 13 . Furthermore, the onset of airway compromise can be delayed 14 and patients being anticoagulated are at additional risk 15, 16 . This patient's collapse was not witnessed and it is not implausible that she sustained a hyper-extension injury to her cervical spine at the time. Of note, there was no bony pathology or soft tissue swelling on her admission CT scan.
Retropharyngeal haemorrhage has also been reported as a complication of over-anticoagulation [17] [18] [19] , typically involving warfarin therapy. A single case report documents haemorrhage and airway obstruction thought to be due to high-dose lowmolecular-weight heparin 20 in the postoperative setting; however, there appears to be no published case reports involving subcutaneous unfractionated heparin. Spontaneous retropharyngeal haemorrhage has also been described 21, 22 , as well as postthrombolysis 23 , and with metastatic disease 24 .
The cause of her deranged coagulation profile is difficult to explain. Subcutaneous unfractionated heparin was being used for DVT prophylaxis and while there is a high degree of interindividual variability in the anticoagulant response after subcutaneous dosing 25 , major bleeding complications from pharmacological DVT prophylaxis occur infrequently 26 . Some evidence that this patient may have been uniquely sensitive to heparin was obtained on day nine of her intensive care unit stay when the drug was re-introduced. Six hours following a 5000 IU dose of heparin subcutaneously, her APTT was measured at 53 seconds (from a baseline value of 39 seconds 24 hours previously). It may also be that the deranged results were due to residual heparin in the samples, or possibly due to increased consumption of clotting factors with the large haemorrhage.
Ultrasound guidance was not used during attempts at central venous cannulation in this patient. The National Institute for Clinical Excellence in the United Kingdom produced guidelines on the use of ultrasound locating devices for placing central venous catheters in September 2002 27 . This document recommends ultrasound guidance as the preferred method for insertion of central venous lines into the internal jugular vein in adults under elective conditions, and that it should be considered in most clinical circumstances where central venous line insertion is necessary either electively or in an emergency situation. Furthermore, recent modelling has questioned the accuracy of the central landmark technique for central venous cannulation of the internal jugular vein 28 .
In a recent large prospective randomised study of critical care patients undergoing central venous cannulation of the internal jugular vein, the use of real-time ultrasound guidance was associated with a statistically significant improvement in overall success rates, and a reduction in the incidence of complications 29 . The findings of this study are in keeping with previously reported series with similar beneficial results 30, 31 , and ultrasound guidance has also been validated for line insertion in the emergency department 32 . Economic evaluation of the use of this technology suggests it could save health service resources through avoidance of complications 33 , although implementation by resident medical staff may be limited through a lack of awareness of this data 34 .
The management of retropharyngeal haematoma requires a high index of suspicion and early aggressive intervention if the airway is threatened. A review of retropharyngeal haemorrhage as a complication of stellate ganglion block found that the most frequent symptoms were dyspnoea, neck swelling, hoarseness and sore throat 35 . In 78% of these patients, emergency tracheal intubation or tracheostomy was needed and the speed with which airway compromise worsened varied greatly (minutes -days).
Plain lateral cervical spine X-rays may show widening of the pre-vertebral space, although CT scanning of the neck and chest will confirm the diagnosis. This should not pre-empt securing of the airway. Mediastinal extension may cause compression of the trachea distally, and as such, tracheostomy may not completely alleviate the obstruction. Position changes, rigid bronchoscopy, use of a microlaryngoscopy tube or cardiopulmonary bypass may need to be considered.
Flexible nasopharyngolaryngoscopy may also be a useful investigation, with even a small bulging of the posterior pharyngeal wall alerting the clinician to the possible diagnosis 16 . Correction of any underlying coagulopathy is prudent and surgical intervention may be necessary. Patients with small non-expanding haematomas should be observed in a high acuity setting and resolution radiographically assessed frequently. Specific indications for surgical evacuation are not reported, but large bleeds, those impairing adequate mechanical ventilation or failing to resolve with medical therapy may necessitate drainage. Video-assisted thoracoscopy or a low cervical approach to the posterior mediastinum can be employed. The subglottic and laryngeal oedema that prevented successful extubation in this case, is likely a result of venous and lymphatic obstruction due to the haematoma 1,2 .
In summary, we present a case of airway compromise secondary to a large pre-vertebral haematoma following difficult central line insertion. Despite significant operator experience and favourable patient characteristics, significant iatrogenic morbidity resulted from the procedure. Though it may still be debated whether ultrasound technology is a standard of care in the insertion of venous access devices, we believe clinicians choosing the traditional landmark approach must resort to early use of ultrasound guidance if difficulties arise.
